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[identification of the Docuinent]SPECIFICATION 
[Title of the Invention] 

METHOD OF SETTING LANCING MEMBER TO LANCING DEVICE, 
LANCING DEVICE, AND CAM MECHANISM 
[Claims] 
[Claim 1] 

A method of setting a lancing member to a lancing device, 
the method comprising: 

a step for causing a lancing member formed integral with 
or separately from a cap covering a needle to be held by 
a holder of a lancing device, while exposing the needle 
by detaching the cap from the lancing member; 
wherein the lancing device is provided with a rotating 
means for rotating the lancing member, and 
wherein a boundary between the cap and the lancing member 
is broken by rotating the lancing member relative to the 
cap utilizing the rotating means, when the lancing member 
is about to be held by the holder or after the lancing 
member is held by the holder. 
[Claim 2] 

The method according to claim 1, wherein the lancing 
device comprises a housing including a tip end formed with 
an opening, the holder being reciprocally movable in the 

housing, and 

wherein the rotating means rotates the holder and the 
lancing member utilizing a pressing force exerted when 
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the holder is pressed into the housing by the lancing 
member . 
[Claim 3] 

The method according to claim 2, wherein the lancing 
member is held by a supporting member including a sheath, 
before setting the lancing member formed integral with 
the cap, and 

wherein the sheath is slidably fitted to an end of the 
housing, so that the lancing member is pressed against 
the holder to be pushed into the housing. 
[Claim 4] 

A lancing device comprising: 

a holder for holding a lancing member; 

a moving mechanism for advancing the holder in a 

predetermined direction; and 

rotating means for rotating the lancing member when the 
lancing member is about to be held by the holder or after 
the lancing member is held by the holder. 
[Claim 5] 

The lancing device according to claim 4, wherein the 
holder holds the lancing member in a manner such that the 
holder and the lancing member are not rotatable relative 
to each other, the rotating means rotating the holder, 
[claim 6] 

The lancing device according to claim 5, wherein the 
rotating means comprises a cam mechanism for rotating the 
holder when the holder retracts. 
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[Claim 7] 

The lancing device according to claim 6, further 
comprising a cylindrical housing that contains the holder 
therein and includes a tip end formed with an opening at 
front side of traveling direction of the holder, 
wherein the cam mechanism includes a first groove which 
is provided at one of the housing and the holder and is 
inclined relative to a longitudinal axis of the housing, 
and also includes a protrusion which is provided at the 
other one of the housing and the holder and is fitted in 
the first groove. 
[Claim 8] 

The lancing device according to claim 7, wherein the cam 
mechanism further includes a second groove connected to 
the first groove and extending in parallel to the axis 
of the housing, and the protrusion passing through the 
second groove when the holder advances. 
[Claim 9] 

A cam mechanism comprising: 
a cylindrical housing; 

a movable member contained in the housing for moving 
reciprocally in first and second directions parallel to 
a longitudinal axis of the housing, the movable member 
being rotated when moving in the first direction, not 
rotated when moving in the second direction; 
a first groove inclined relative to the axis of the 
housing and a second groove connected to the first groove 



6 



and extending linearly in parallel to the axis of the 
housing, the first and the second grooves being provided 
at one of the housing and the movable member; and 
a protrusion provided at the other one of the housing and 
the movable member, the protrusion extending into the 
first groove and the second groove; 

wherein the protrusion moves in the first groove when the 
movable member moves in the first direction, and moves 
in the second groove when the movable member moves in the 
second direction. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] 
The present invention relates to a technique for simply 
and properly setting lancing member to a lancing device 
to sample body fluid such as blood. 
[0002] 
[Prior Art] 

Lancing devices are used by diabetics for sampling blood 
to measure the blood-sugar level. Such a lancing device 
generally comprises a cylindrical housing and a lancet 
holder reciprocally movable in the housing. A 
disposable lancet is held in the lancet holder, and then 
the front end of the housing is pressed onto the skin. 
Thereafter, the lancet holder is advanced to pierce the 
skin by the needle of the lancet. In this way, the skin 
bleeds and blood can be sampled. 
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[0003] 

A conventional lancet, disclosed in JP-A-H6-133955, is 
shown in Fig. 17. The illustrated lancet 9 includes a 
metal needle 91 which is supported by a body 90 made of 
synthetic resin. The body 90 is integrally formed by 
resin molding with a cap 92 for covering a tip end of the 
needle 91. The boundary 93 between the cap 92 and the 
body 90 is a narrow portion. 
[0004] 

The needle 91 of the lancet 9 is covered by the cap 92, 
so that the needle 91 unused is kept clean. The cap 92 
is twisted to break the boundary 93 to detach the cap 92 
and the body 90, so that the needle 91 is exposed while 
being set to the lancing device. 
[0005] 

[Problems to be Solved] 

However, in the prior art, the setting of the lancet 9 
to the lancing device is performed after the cap 92 is 
detached from the lancet 9, in a manner such that the 
separated lancet 9 is attached to a lancet holder of the 
lancing device. In this way, unfavorably, the exposed 
needle 91 of the lancet 9 may prick a finger of the user 
during the setting operation. 
[0006] 

A solution to this problem may be detaching the cap 92 
from the lancet 9 after the lancet 9 is attached to the 
lancet holder of the lancing device. However, even in 
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this manner, the user still needs to pinch the cap 92 and 
twist it for breaking the boundary 93. Unfavorably, this 
task is troublesome. Moreover, a typical lancet-setting 
operation with respect to a lancing device may entail 
appropriate pushing of the lancet or lancet holder into 
the housing of the lancing device. In such a case, the 
setting of the lancet 9 can be more troublesome. 
[0007] 

The present invention has been conceived under such 
circumstances, and thus an object of the present 
invention is to provide a method of properly setting 
lancing member in lancing device by simple operation, as 
well as a lancing device for preventing a needle of the 
lancing member from pricking a user's finger. Further, 
another object of the present invention is to provide a 
cam mechanism for being used in such lancing device. 
[0008] 

[Means for Solving the Problems] 

To obtain the above objects, the present invention 

provides the following technical art. 

[0009] 

According to a first aspect of the present invention, 
there is provided a method of setting a lancing member 
to a lancing device, the method comprising: 
a step for causing a lancing member formed integral with 
or separately from a cap covering a needle to be held by 
a holder of a lancing device, while exposing the needle 
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by detaching the cap from the lancing member; wherein the 
lancing device is provided with a rotating means for 
rotating the lancing member, and wherein a boundary 
between the cap and the lancing member is broken by 
rotating the lancing member relative to the cap utilizing 
the rotating means, when the lancing member is about to 
be held by the holder or after the lancing member is held 
by the holder. 
[0010] 

With such structure, since the cap is separated from the 
lancing member by rotating. the lancing member relative 
to the cap utilizing the rotating means provided at the 
lancing device, differently from the prior art, there is 
no need that the user bothers twisting the cap which may 
be designed not to twist. Thus, setting of the lancing 
member is facilitated more than the prior art. Further, 
since the cap is separated from the lancing member when 
the lancing member is about to be held by the holder or 
after the lancing member is held by the holder, 
differently from the prior art in which the needle is 
exposed before setting the lancing member to the lancing 
device, the needle is prevented from pricking the user's 
finger . 
[OOll] 

Preferably, the lancing device comprises a housing 
including a tip end formed with an opening, the holder 
being reciprocally movable in the housing, and wherein 
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the rotating means rotates the holder and the lancing 
member utilizing a pressing force exerted when the holder 
is pressed into the housing by the lancing member. With 
such structure, since the holder is pressed into the 
housing by the lancing member so that the cap is separated 
from the lancing member by rotating the lancing member 
relative to the cap, setting of the lancing member is 
further facilitated. 
[0012] 

Preferably, the lancing member is held by a supporting 
member including a sheath, before setting the lancing 
member formed integral with the cap, and wherein the 
sheath is slidably fitted to an end of the housing, so 
that the lancing member is pressed against the holder to 
be pushed into the housing. With such structure, since 
setting of the lancing member to the lancing device is 
properly performed by a simple operation of slidably 
fitting the supporting member to an end of the housing, 
there is no need that the user bothers holding the cap. 
The sheath may be a rectangular parallelepiped, other 
than a cylinder. Preferably, the supporting member or 
the cap may be provided with a stopper for stopping the 
rotation of the supporting member or the cap, by being 
engaged with the housing, when the lancing member is 
pressed against the holder to be pushed into the housing. 
[0013] 
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According to a second aspect of the present invention, 
there is provided a lancing device comprising: a holder 
for holding a lancing member; a moving mechanism for 
advancing the holder in a predetermined direction; and 
rotating means for rotating the lancing member when the 
lancing member is about to be held by the holder or after 
the lancing member is held by the holder. 
[0014] 

With such structure, the method of setting of the lancing 
member to the lancing device, provided according to the 
first aspect of the present invention, is properly 
performed, and also obtains an effect as described above. 
[0015] 

Preferably, the holder holds the lancing member in a 
manner such that the holder and the lancing member are 
not rotatable relative to each other, the rotating means 
rotating the holder. With such structure, the lancing 
member held in the holder is properly rotated by rotating 
the holder. 
[0016] 

Preferably, the rotating means comprises a cam mechanism 
for rotating the holder when the holder retracts. With 
such structure, the holder is rotated without utilizing 
a driving means such as a motor, which is preferable to 
save the product cost and running cost of the lancing 
device . 
[0017] 
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Preferably, the lancing device further comprises a 
cylindrical housing that contains the holder therein and 
includes a tip end formed with an opening at front side 
of traveling direction of the holder, wherein the cam 
mechanism includes a first groove which is provided at 
one of the housing and the holder and is inclined relative 
to a longitudinal axis of the housing, and also includes 
a protrusion which is provided at the other one of the 
housing and the holder and is fitted in the first groove. 
With such structure, when the protrusion moves in the 
first groove, the holder rotates, thereby performing a 
simple rotation of the holder, which is the object of the 
present invention. 
[0018] 

Preferably, the cam mechanism further includes a second 
groove connected to the first groove and extending in 
parallel to the axis of the housing, and the protrusion 
passing through the second groove when the holder 
advances. With such structure, when the holder is moved 
forward in order to prick human skin with the needle of 
the lancing member, the holder properly advances due to 
the guiding function of the second groove and the 
protrusion . 
[0019] 

According to a third aspect of the present invention, 
there is provided a cam mechanism comprises a cylindrical 
housing; a movable member contained in the housing for 
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moving reciprocally in first and second directions 
parallel to a longitudinal axis of the housing, the 
movable member being rotated when moving in the first 
direction, not rotated when moving in the second 
direction; a first groove inclined relative to the axis 
of the housing and a second groove connected to the first 
groove and extending linearly in parallel to the axis of 
the housing, the first and the second grooves being 
provided at one of the housing and the movable member; 
and a protrusion provided at the other one of the housing 
and the movable member, the protrusion extending into the 
first groove and the second groove; wherein the 
protrusion moves in the first groove when the movable 
member moves in the first direction, and moves in the 
second groove when the movable member moves in the second 
direction. 
[0020] 

Such structure enables a simple operation where the 
movable member is not rotated when moving forward, but 
rotated when moving backward. Thus, the cam mechanism 
is suitable for rotating the holder for holding the 
lancing member, in the method of setting the lancing 
member to the lancing device and the lancing device 
provided according to the first and second aspects of the 
present invention. 
[0021] 



14 



other features and advantages of the present invention 
will be apparent from the following description of the 
embodiments according to the present invention. 
[ 0022] 

[Mode for Carrying out the Invention] 
Preferred embodiments according to the present invention 
will be described below with reference to the drawings. 

[0023] 

Figs. 1-6 illustrate an example of a lancing unit used 
for a method of setting a lancing member in a lancing 
device according to the present invention. For 
facilitating the understanding of the present invention, 
the lancing unit is described first. 
[0024] 

As shown in Fig. 1 and Fig. 2, the lancing unit U includes 
a case 1, a lancet 2, a cap 29, and a sensor holder 3. 
[0025] 

The case 1, in the form of a cap made of e.g. synthetic 
resin, includes a cylindrical sheath 10, which is formed 
with an opening 12 at one end (upper end), and also 
includes a bottom 11 which is formed integral with the 
sheath 10 at the other end (lower end) . The case 1 is 
an example of a 'supporting member including a sheath' 
according to the present invention. As will be described 
later, the case 1 is externally fixed to a predetermined 
portion of a lancing device A, and the sheath 10 is 
internally formed with a stopper 13 for preventing 
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rotation of the case 1 in the lancing device. The opening 
12 of the case 1 is closed by a film 14 serving as a lid 
attached to the top of the case, so that the case 1 is 
hermetically sealed. The film 14 is made of aluminum foil 
or laminated film of aluminum foil and resin film, for 
example . 
[0026] 

As shown in Fig. 3, the lancet 2 includes a synthetic resin 
body 20 and a metal needle 21 held by the synthetic resin 
body 20 with its tip end protruding out of the synthetic 
resin body 20. The body 20 is formed with a plurality 
of ribs 22 extending in parallel to the needle 21, and 
with a groove 23, so that it can be properly attached to 
a lancet holder 5 of the lancing device A. 
[0027] 

The cap 29, formed by resin molding, is integral with the 
body 20 to cover the tip end of the needle 21, and extends 
in the longitudinal direction of the needle 21 below the 
tip end (bottom end) of the body 20. The boundary 28 
between the cap 29 and the body 20 is formed narrower than 
the other portions to facilitate the detaching of the cap 
and the body. As shown in Fig. 6, the cap 29 includes 
a bottom end formed with a hole 29a into which a protrusion 
15 formed on the bottom 11 of the case 1 is fitted. Thus, 
the cap 29 is held vertically in the case 1. Contrary 
to the above structure, the case 1 may have a recess formed 
at the bottom 11, while the cap 29 may have a protrusion 
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formed at its bottom to be fitted into the recess. The 
cap 29 is fixed to the case 1 by an adhesive for reliable 
attachment to the case 1. For this fixation, the adhesive 
may be replaced with ultrasonic welding or heat welding, 
for example. This may also apply to attachment of other 
parts of the lancing unit. The needle 21 of the lancet 
2 is sterilized by e.g. gamma irradiation before being 
arranged in the case 1. Preferably, the case 1 is 
provided with a drying agent (not shown) for quality 

protection of a sensor S which will be described later. 

According to the present invention, the cap 29 and the 

body 20 may be integrally formed with the case 1, in place 

of being formed separately. 
[0028] 

The sensor holder 3 holds a sensor S used for blood 
analysis. The sensor holder 3 is made of synthetic resin, 
and as shown in Fig. 4, includes a side wall 31 which is 
arcuate in section and a horizontal wall 32 which is 
integrally formed with the side wall 31. The horizontal 
wall 32 includes an inclined underside to which the sensor 
S is attached. 
[0029] 

The sensor S is in the form of a chip and may have a 
structure shown in Fig. 5. Specifically the sensor S 
includes a base plate 390 having an upper surface provided 
with a reagent 39a and a pair of electrodes 39b, where 
the reagent contains an enzyme reactive to the glucose 
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in blood in a certain way (e.g. oxidation), and the 
electrodes electrically detect the reaction. On the 
base plate 390, a capillary 393 is formed by two separate 
spacers 391 and a cover 392 which is stacked on the spacers 
391. The assembly of the base plate 390, spacers 391 and 
cover 392 is formed with a recess 394 as an inlet of blood. 
When supplied to the recess 394, the blood flows through 
the capillary 393 by capillary action, to be led to the 
reagent 39a. 
[0030] 

As shown in Fig. 4, the horizontal wall 32 of the sensor 
holder 3 is formed with a pair of through-holes 32a and 
a pair of supporting wall portions 32b. The 
through-holes 32a permit insertion of a pair of probes 
62 of a lancing device A, so that the probes 62 come into 
contact with the electrodes 39b of the sensor S. The 
supporting portions 32b can be externally pressed onto 
the bottom portion 29b of the cap 29 in a sandwiching 
manner. The bottom portion 29b of the cap 29 may be 
cylindrical, while the supporting wall portions 32b are 
substantially arcuate correspondingly to the outer 
circumference of the cap's bottom portion. As shown in 
Figs. 1 and 2, since the wall portions 32b are externally 
fixed to the bottom portion of the cap 29, the sensor 
holder 3 is supported by the case 1 via the cap 29. It 
should be noted here that the sensor holder 3 is slidable 
and detachable relative to the cap 29. 
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[0031] 

As the case 1 of the lancing unit U is sealed by the film 
14, the reagent 39a of the sensor S is kept free from 
moisture, thereby preventing quality deterioration in 
the short term. Further, the needle 21 of the lancet 2 
is covered by the cap 29, and the cap 29 is integrally 
formed with the body 20 of the lancet 2. Due to such 
highly hermetical sealing, the lancet 2 is kept free from 
contamination even before the lancet 2 is set in the case 
1 . 
[0032] 

To assemble the lancing unit U, the lancet 2 integral with 
the cap 29 is set in the case 1, and then the sensor holder 
3 is attached to the cap 29. Next, the film 14 is provided 
to cover the opening 12 of the case 1. The setting of 
the lancet 2 is performed by fixing the protrusion 15 of 
the case 1 into the hole 29a of the cap 29, the setting 
of the sensor holder 3 is performed by externally fitting 
the supporting portions 32b to the cap 29. In this manner, 
it is easy to assemble the lancing unit U, whereby the 
production costs are lowered. 
[0033] 

Figs. 7-16 illustrate an example of a lancing device 
according to the present invention. 
[0034] 

As shown in Fig. 7, the lancing device A of the present 
embodiment includes a housing 4, a lancet holder 5, a 
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latch 59, a cam mechanism C, and other components to be 
described below. 
[0035] 

The housing 4 includes three sleeves 40a-40c which are 
serially connected to each other, each serving as a front 
portion, an intermediate portion, and a rear portion, the 
housing being held by an outer case 70. The tip end 
(bottom end) of the sleeve 40a, formed with an opening 
41, is brought into contact with human skin. As shown 
in Fig. 11, the sleeve 40a is formed and sized to be 
slidably fitted with the case 1 of the lancing unit U. 
The sleeve 40a is externally formed with a groove 42 into 
which the stopper 13 of the case 1 is fitted. The groove 
42 extends lengthwise of the sleeve 40a to prevent the 
case 1 from rotating when the case 1 is externally fitted 
to the sleeve 40a. When the lancet 2 and the sensor holder 
3 of the lancing unit U are set to the lancing device A, 
the case 1 is brought into sliding engagement with the 
sleeve 40a, so that the lancet 2 and the sensor holder 
3 are properly arranged at predetermined positions in the 
lancing device A as described later. 
[0036] 

As shown in Fig. 8, the sleeve 40a is provided with a 
holding portion 6. The holding portion 6 serves to hold 
the sensor holder 3 of the lancing unit U and includes 
an attachment 60 fixed to the sleeve 40a. The attachment 
is made of synthetic resin and includes a space 60a formed 
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by first and second walls 60b, 60c. As shown in Fig. 12 
and 13, the space 60a permits the insertion, from its 
bottom side, of the side wall 31 of the sensor holder 3 
of the lancing unit U, The holding portion 6 is provided 
with a spring 61. When the side wall 31 of the sensor 
holder 3 is inserted into the space 60a, the spring 61 
exerts urging force F which presses the side wall 31 
toward the second wall 60c, or toward the center of the 
sleeve 40a, whereby the sensor holder 3 is held by the 
holding portion. For holding the sensor holder 3 more 
reliably, use may be made of appropriate engaging means 
which can come into releasable engagement with the sensor 
holder 3 and the holding portion 6. 
[0037] 

As shown in Fig. 13, a width si of the space 60a is larger 
than the thickness tl of the side wall 31 of the sensor 
holder 3. With such an arrangement, when the side wall 
31 is inserted into the space 60a, with the sensor holder 
3 set in the case 1, there is a space 60a' formed between 
the side wall 31 and the second wall 60c. Thus, as shown 
in Fig. 14, when the sensor holder 3 is released from the 
cap 29, the urging force F of the spring 61 presses the 
side wall 31 of the sensor holder 3 onto the second wall 
60c. 
[0038] 

In Figs. 7 and 8, a pair of probes 62 is held by the second 
wall 60c of the holding portion 6. The probes 62, 
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extending in the longitudinal direction of the housing 

4, come into contact with the electrodes 39b of the sensor 

5. Each probe 62 includes a retractable tip end 62a. 
When the sensor holder 3 is not attached to the lancing 
device A, each tip end extends downwardly by urging force 
of a suitable spring (not shown) . On the other hand, as 
shown in Figs. 12-14, when the sensor holder 3 is attached 
to the holding portion 6, the tip end 62a is pressed 
upwardly by the sensor S and retracts. Though not shown, 
the outer case 70 is provided with a control circuit 
electrically connected to the probes 62. The control 
circuit includes a CPU and attached memory, for example, 
for calculating glucose level in blood introduced to the 
reagent 39a, based on an electric current measured by the 
probes 62. 

[0039] 

The lancet holder 5 for holding and moving the lancet 2 
is an example of a holder (for holding a lancing member) . 
The lancet holder 5 is rotatably inserted in the sleeve 
40b, while also being slidable in the longitudinal 
direction of the sleeve. The lancing holder 5 includes 
a bottom portion formed with a recess 50. The recess 50 
permits the insertion of the body 20 of the lancet 2, so 
that the lancing holder 5 removably holds the lancet 2. 
[0040] 

The recess 50 is internally formed with a plurality of 
grooves 50a in which the ribs 22 of the body 20 of the 
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lancet 2 are fitted in. Due to this structure, the body 
20 and the lancet holder 5 are prevented from rotating 
relatively when the body 20 of the lancet 2 is inserted 
in the recess 50. It should be noted that either of the 
grooves 50a and the ribs 22 is partially or wholly formed 
in spirals. Thus, when the body 20 of the lancet 2 is 
inserted in the recess 50, as will be described later, 
the body 20 and the lancet holder 5 rotate in a 
predetermined direction through a relatively small 
angle . 
[0041] 

The cam mechanism C is made up of the lancet holder 5 and 
the housing 4. Specifically, as shown in Fig. 9, the 
lancet holder 5 includes a head portion 51 which is 
circumf erentially formed with a plurality of protrusions 
52 at an equal angular spacing. The protrusions 52 are 
inserted into and guided by first grooves and second 
grooves 43A, 43B which are internally formed in the sleeve 
40b of the housing 4. The lancet holder 5 is an example 
of a moving portion of a cam mechanism according to the 
present invention. 
[0042] 

The first grooves 43A are inclined relative to the 
longitudinal axis of the sleeve 40b for rotating the 
lancet holder 5 when the lancet holder 5 is pushed upward 
by the lancet 2 of the lancing unit U. On the other hand, 
the second grooves 43B extend in parallel to the axis of 
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the sleeve 40b for guiding the lancet 2 and the lancet 
holder 5 linearly toward the tip end of the housing 4 to 
pierce human skin by the lancet 2. 
[0043] 

Figs. 10(a)-10(e) show part of the first and the second 
grooves 43A, 43B expanded in a plane, where these grooves 
are connected to each other (in the figures, areas other 
than the first and second grooves 43A, 43B are indicated 
by hatching). As shown in Fig. 10(a), the first and 
second grooves include ends (bottom ends) 43A', 43B' 
which are arranged circumf erentially of the housing 4 and 
connected to each other so that the total width s4 is 
relatively large. On the other hand, the other ends (top 
ends) 43A", 433" of the first and the second grooves are 
connected to each other in a manner such that the end 43B" 
projects beyond the end 43A" by an appropriate distance 
s5. When the lancet holder 5 is moved in the longitudinal 
direction of the housing 4, the protrusions 52 are guided 
along the first and second grooves 43A, 43B. The movement 
will be specifically described later. 
[0044] 

As shown in Figs. 7 and 8, the latch 59 is connected to 
the top of the lancet holder 5, and slidably inserted in 
the housing 4 . A bushing 58 is non-rotat ably fitted into 
the bottom of the latch 59A. The top of the lancet holder 
5 is formed with a plurality of claws 53 to be rotatably 
inserted in the bushing 58. With such arrangements, the 
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lancet holder 5 is rotatable, whereas the latch 59 does 
not rotate together with the lancet holder. The top of 
each claw 53 comes into non-extract able engagement with 
the top of the bushing 58 for connection of the lancet 
holder 5 and the latch 59. 
[0045] 

The latch 59 is formed with a pair of claws 59a at the 
top. Each of the claws 59a comes into engagement with 
an end of one of the cutouts 44 formed at the sleeve 40c. 
As will be described below, the engagement is established 
when the lancet holder 5 and the latch 59 are pressed 
upwardly by the lancet 2 of the lancing unit U. The sleeve 
40c is provided, at the top, with a latch-releasing pusher 

71 and an operating cap 72 connected to the pusher. A 
spring 73 is provided between the pusher 71 and an 
intermediate wall 59b of the latch 59. The spring 73 is 
a compressed coil spring, for example. The operating cap 

72 is slidable relative to the sleeve 40c in the 
longitudinal direction of the sleeve. When the cap 72 
is pressed downward against the spring 73, the pusher 71 
moves downward to press the latch claws 59a. In this way, 
as shown in Fig. 16, the claws 59a are forcibly disengaged 
from the ends of the cutouts 44, whereby the latch 59 and 
the lancet holder 5 are advanced downward due to the 
restoring force of the compressed spring 73. The housing 
4 is internally provided with a return spring 74 



for 
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moving the lancet holder 5 and the latch 59 back after 
they have advanced. 
[0046] 

A method of setting the lancet 2 to the lancing device 
A and the workings of the lancing device A are now 
described below. 
[0047] 

First, as shown in Fig. 11, the case 1 of the lancing unit 
U is externally fitted to the sleeve 40a of the lancing 
device A. Before this step, the film 14 is removed from 
the case 1 to open the opening 12. When the case 1 is 
externally fitted to the sleeve 40a, the body 20 of the 
lancet 2 is fitted into the recess 50 of the lancet holder 
5 to be held at the lancet holder 5. Then the case 1 is 
pressed upwardly in the direction of an arrow Nl, whereby 
the lancet holder 5 is pressed upwardly by the lancet 2. 
In this step, the lancet holder 5 and the body 20 of the 
lancet 2 rotate in the direction of an arrow N2, until 
the boundary 28 of the lancet 2 and the cap 20 is twisted 
to be broken. 
[0048] 

More specifically, as shown in Fig. 10(a), the 
protrusions 52 of the lancet holder 5 are initially placed 
within the end 43B' of the second groove 43B. When the 
lancet 2 is fitted into the recess 50, each protrusion 
is moved to the end 43A' of the groove 43A, as indicated 
by an arrow N3 in Fig. 10(b). This movement is caused 
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by the rotation of the lancet holder 5 when the body 20 
is fitted in the recess 50, because of the spiral form 
of either the ribs 22 in the body 20 of the lancet 2 or 
the grooves 50a in the recess 50 of the lancet holder 5. 
While the lancet holder 5 is being pressed upwardly by 
the lancet 2, the protrusions 52 move within the first 
grooves 43A, as shown in Figs. 10(c) and 10(d). Due to 
this movement, the lancet holder 5 rotates together with 
the body 20 of the lancet 2. On the other hand, the cap 
29 of the lancing unit U is fixed to the case 1 
non-rotatably. Thus, the boundary 28 between the body 
20 of the lancet 2 is twisted and then breaks. 
[0049] 

As shown in Fig. 10(d), the protrusion 52 enters the top 
end 43B" upon arriving at the second groove 43B. As 
already described, the top end 43B" projects beyond the 
top end 43A" by a predetermined distance, so that the 
protrusion 52 guided to the projecting end is prevented 
from swinging circumf erent ially in the housing 4. As a 
result, the lancet holder 5 can be held stable. 
[0050] 

The first groove 43A has an inclined angle 9 (see Fig. 
10 (d) ) which may be enlarged to reduce the force necessary 
to press the lancet 2 for rotating the lancet holder 5. 
In this state, however, the lancet 2 needs to be pressed 
for a longer distance until the lancet holder 5 is rotated 
through the desired angle. Thus, in designing the cam 
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mechanism C, preferably the inclined angle 0 is 
determined so that the lancet holder 5 can be rotated 
through an appropriate angle to twist the cap 29 off the 
body 20 of the lancet 2 without compromising the 
rotational operability of the lancet holder 5. 
[0051] 

According to the present embodiment, the case 1 is 
non-rotatable relative to the housing 4 when the case 1 
as a whole is externally fitted to the housing. However, 
the present invention is not limited to this. In the 
present invention, for example, the stopper 13 of the case 
1 may pass through the groove 42 of the housing 4 after 
the protrusion 52 arrives at the portion shown in Fig. 
10(d), so that the case 1 can rotate relative to the 
housing 4. In this way, even if the boundary 28 between 
the body 20 of the lancet 2 and the cap 29 is not completely 
broken by rotation of the lancet holder 5, the user can 
rotate the case 1 to break the boundary 28. 
[0052] 

When the case 1 is pressed upward for an appropriate 
distance, as shown in Fig. 12, the latch 59 is moved upward 
and each claw 59a is brought into engagement with the end 
of the cutout 44, whereby the latch 59 is latched. When 
the case 1 is pressed upward, as shown in Fig. 13, the 
side wall 31 of the sensor holder 3 is inserted into the 
space 60a of the holding portion 6, to receive urging 
force F of the spring 61. The sensor holder 3 maintains 
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its position against the urging force F while being held 
by the cap 29, whereby the space 60a' is maintained 
between the second wall 60c and the side wall 31. The 
tip ends 62a of the probes 62 are pressed upward by the 
sensor S and come into contact with the electrodes 39b 
of the sensor S, while resisting the pressing force. Thus, 
the probes 62 and the electrodes 39b are held in reliable 
connection . 
[0053] 

After completing the pressing-up step of the case 1, as 
shown in Fig. 14, the case 1 is removed downward from the 
sleeve 40a. As already described, the boundary 28 
between the body 20 of the lancet 2 and the cap 29 has 
been broken by the twisting, whereby the lancet 2 and the 
cap 29 are properly divided. Due to this division, the 
lancet 2 is held by the lancet holder 5 with the needle 
21 exposed. On the other hand, the cap 29 remains fixed 
to the case 1. The sensor holder 3 is detached from the 
cap 29 to be held by the holding portion 6. In this way, 
the lancing device A enables to attach the lancet 2 to 
the lancet holder 5, to rotate the lancet holder 5, to 
latch the latch 59, to remove the cap 29 from the body 
20, and to set the sensor holder 3 to the holding portion 
6, by simple sliding operation of externally fitting and 
removing the case 1 to the sleeve 40a. Here, the cap 29 
remains fixed to the case 1. Thus, the disposal thereof 
is easy. 
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[0054] 

After the case 1 is removed from the sleeve 40a and the 
sensor holder 3 is divided from the cap 29, the side wall 
31 of the sensor holder 3 is pressed against the second 
wall 60c by the urging force F of the spring 61. In such 
an instance, the sensor holder 3 is moved toward the 
center of the sleeve 40a (in direction of an arrow N4 in 
Fig. 14) by the size of the space 60a' shown in Fig. 13. 
Such movement of the sensor holder 3 makes the sensor S 
closer to the lancing portion of the lancet 2, which is 
advantageous in the point to be described later. 
[0055] 

After the attaching process of the lancet 2 and the sensor 
3 to the lancing device A, the tip end of the sleeve 40a 
of the lancing device A is pressed against human skin 99 
to be lanced, as shown in Fig. 15. In this state, the 
operating cap 72 is pressed to advance the pusher 71. 
Then, as shown in Fig. 16, each claw 59a is disengaged 
from the end of the cutout 44, and then the latch 59 and 
the lancet holder 5 are moved downward by the urging force 
of the spring 73, whereby the needle 21 of the lancet 2 
pierces the skin 99. In this step, the needle 21 can be 
prevented from piercing the skin 99 too deeply, by causing 
the body 20 of the lancet 2 partly to abut on the horizontal 
wall 32 of the sensor holder 3. When the lancet holder 
5 is moved downward, as shown in Fig. 10(e), the 
protrusion 52 moves within the second groove 43B, so that 
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the lancet holder 5 advances linearly. Further, after 
the linear advancing, the protrusion 52 returns to the 
initial position shown in Fig. 10(a), to be ready to 
repeat the operation. 
[0056] 

Immediately after the needle 21 pierces the skin 99, the 
latch 59 and the lancet holder 5 are properly retracted 
to remove the needle 21 from the skin 99 by the urging 
force of the return spring 74. Preferably, the lancing 
device A comprises a pump or a pump mechanism for exerting 
negative pressure within the sleeve 40a on piercing. Due 
to this structure, bleeding from the skin 99 is promoted 
by the negative pressure so that the skin 99 is less 
pierced by the needle 21 of the lancet 2, and less damaged. 
[0057] 

Blood from the skin 99 sticks to the sensor S to be 
introduced to the reagent 39a of the sensor S. As already 
described with reference to Fig. 14, since the sensor 
holder 3 is moved toward the center of the sleeve 40a, 
i.e. close to the lancing portion, blood reliably sticks 
to the sensor S. 
[0058] 

After the above-described lancing operation, the control 
circuit of the lancing device A calculates glucose level 
in the blood. The lancing device A may include a display 
(not shown) such as a liquid crystal display to indicate 
the calculated value. On the other hand, the used lancet 
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2 and the sensor holder 3 are removed fro. the lancing 
device A to be disposed. Such removing process utlli.es 
a tool for inserting In the sleeve 40a to engage and hold 
the lancet 2 and the sensor holder 3 . i„ this „ay, a user 
needs not to directly touch the used lancet 2 and the 
sensor holder 3. 
[0059] 

The present invention is not limited to the above 
embodiment. Specific structure of the lancing device 
and the members of the cam mechanism according to the 
present invention may be modified in various ways. 
Similarly, details of each step in the method of setting 
the lancing member in the lancing device according to the 
present invention may be also modified in various ways. 
[OO6OJ 

According to the present invention, a lancing member and 
a holder may be rotated during attaching process of the 
lancing member to the holder, instead of being rotated 
after the lancing member is held by the holder. For 
instance, in attaching the lancing member to the holder, 
the holder may be rotated before the attachment has been 
completed, and the lancing member and the holder are 
rotated together. 
[0061] 

As described above, according to the present invention, 
the lancing device may be provided with a motor for 
rotating a holder and a lancing member, instead of using 



a caxn mechanism. The .otor may be operated by a user using 
a predetermined switch, for example. However, for 
improving user's convenience, preferably, the xnotor may 
be automatically switched on to be driven when the lancing 
member is attached to the holder of the lancing device, 
so that the user needs not to operate a switch. 
[0062J 

According to the present invention, the lancing 
member is not necessarily formed integral with the 
cap. Instead, the lancing member may be formed 
separate from the cap, and the cap may be attached 
to the lancing member by an adhesive. m the cam 
mechanism, it is not necessarily required that the 
movable member is formed with protrusions and the 
housing formed with guiding grooves. On the 
contrary, the movable member may be formed with 
grooves, and the housing may be formed with 
protrusions . 
[0063] 

The holder of a lancing device is not limited to the one 
in which the lancing member is held by fitting insertion. 
For instance, the lancing member may be held by a clamping 
mechanism. The mechanism for advancing the holder may 
various in design other than the one utilizing the 
restoring force of a spring. 
[0064] 
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^ lanc.ng .evice according to the present invention is 
not limited to be used for measuring the glucose level 
- blood. Purther, a lancing device according to the 
present invention .ay be used without attaching an 
analyzer such as a sensor holder. 
[Brief Description of the Drawings] 

tFig. 1] i3 a perspective view illustrating an 
example of a lancing unit, with some part removed, 
according to the present invention. 

[Fig. 2] is a sectional side view showing the unit 
of Fig. 1. 

[Fig. 3](a) is a perspective view illustrating an 
example of a capped lancet, while (b) is a sectional 
view of the lancet. 

[Fig. 4] is a perspective view illustrating an 
example of a sensor holder. 

[Fig. 5](a) is a perspective view illustrating an 
example of a sensor, while (b) is an exploded 
perspective view of the sensor. 

[Fig. 6] is an exploded view, partly in section, 
showing the lancing unit of Fig. i. 

[Fig. 7] is a sectional view illustrating an example 
lancing device according to the present 



of 

invention 



[Fig. 8] is an enlarged sectional view of a principal 
part of the device shown in Fig. 7. 

[Fig. 9] illustrates an example of a cam mechanism 



t^ig. 10](a)-(e) illustrate the guiding operation 
of protrusions of a lancet holder. 

^ ^ enlarged sectional view 

illustrating an earlier stage of attaching the 
lancet and the sensor holder of the lancing unit to 
the lancing device. 

tFig. 12] is a sectional view illustrating an 
intermediate stage of attaching the lancet and the 
sensor holder of the lancing member to the lancing 
device . 

CFig. 13] is a sectional view showing a principal 
part of Fig. 12. 

t Fig. 14 ] is an enlarged sectional view 
illustrating a final stage where the fixing of the 
lancet and sensor holder of the lancing unit to the 
lancing device has been completed. 

[Fig. 15] is a sectional view illustrating how to 
use the lancing device. 

[Fig. 16] is a sectional view illustrating how to 
use the lancing device. 

[Fig. 17] is a side view illustrating prior art. 
[Legend] 

U Lancing Unit 
A Lancing Device 

C Cam Mechanism (Rotation Means) 

1 Case (Supporting Means) 

2 Lancet (Lancing Member) 
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4 Housing 

5 Lancet Holder 

12 Opening (of the case) 

20 Body (of the lancet) 

21 Needle (of the lancet) 



29 Cap 

43A First Cam Groove 
43B Second Cam Groove 
52 Protrusion 

[Identification of the Document] ABSTRACT 

[Abstract] 

[object] 

TO provide a .ethod of properly setting l.„,i„, 

in lancing device by si.pie operation for preventing a 

needle of the lancing .e.ber from pricking a user'^ finger. 

[Means] 

A method of setting a lancing „,er.ber 2 to a lancing device 
A, the method includes a step for causing the lancing 
member formed integral with or separately from a cap 29 
covering a needle to be held by a holder 5 of the lancing 
device A, While exposing the needle by detaching the cap 
29 from the lancing member. The lancing device A is 
provided With a rotating means c for rotating the lancing 
member 2, and a boundary between the cap 29 and the lancing 
nember 2 is broken by rotating the lancing member 2 
relative to the cap 29 utilizing the rotating means C, 
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When the lancing member 2 is about to be held by the holder 
5 or after the lancing member is held by the holder. 
[Selected Figure] Fig. n 
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60a 62a 6 



Reference Number: P14-217702 



Filing Date: July 2, 2002 
Page: 7/15 





.50 



Reference Number: 



P14-217702 



Filing Date: July 2, 2002 
Page: 8/15 



[Fig. 10] 
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